Background -Bile duct injury is a life-threatening complication that requires proper management to prevent the onset of negative outcomes.
INTRODUCTION
The greatest source of postoperative biliary injuries is cholecystectomy, whether open or laparoscopic. The incidence in open cholecystectomy ranges between 0.2% and 0.3%, and in laparoscopic approach the incidence range between 0.3% and 0.6% (1) . Bile duct injuries is a life-threatening complication that require proper management to prevent the onset of negative outcomes (2) . The two most common factors related with these injuries are cholecystitis and misperception or inexperience of the surgeon (1) . Patients may experience repeated episodes of cholangitis, secondary biliary cirrhosis, end-stage liver disease and death (3) .
Successful management of these patients requires careful planning. Treatment options include endoscopic retrograde cholangiopancreatography (ERCP), percutaneous biliary intervention, biliary reconstruction, hepatic resection and liver transplantation (1) . Some factors that could negatively influence post-operative outcomes in repair surgery are the delay in correct diagnoses, the elapsed period between the time of bile duct injury and referral and the repair in specialized center (associated with higher success hates) (4) .
Liver transplantation can be performed acutely for iatrogenic biliary injury when it is associated with major vascular lesions and the patients presents with acute liver failure. It can also be done for patients who develop portal hypertension or secondary biliary cirrhosis (SBC) as a result of longstanding biliary obstruction (1) . rhosis (SBC) and 10 (0.60 %) of them secondary to iatrogenic bile ducts injuries due cholecystectomies. Nine patients were women, and the median time in waiting list was of 222 days. Patients were listed for transplantation between 4 and 33 years after the initial surgery with a median time between cholecystectomy and inclusion in waiting list of 139.9 months.
Cholecystectomy was performed by open approach in eight (80%) cases and by laparoscopic approach in two (20%) cases, and in one case the operation was converted to open procedure due the identification of the iatrogenic bile duct injury. The patients underwent an average of 3.5 surgeries and procedures (range: 2-8) related to this complication before liver transplantation. None of the patients underwent primary surgical repair in our service, having been referenced only after the development of cirrhosis. The mean MELD score at the time of liver transplantation was 19.1, ranging from 10 to 25 (TABLE 1) .
The indication of liver transplantation was SBC in all ten patients. Liver transplantation was realized with a full-size deceased donor graft with the piggyback technique in all cases. Biliary reconstruction was realized with a Roux-en-Y hepaticojejunostomy in nine cases (90%) and a duct-to-duct anastomosis in one case (10 %).
Mean operative time was 447.2 minutes, ranging from 300 to 585 minutes. The median red blood cell transfusion was 3.4 units per patient (range: 0-8) and the median use of fresh frozen plasma was 2.22 units. We use an autologous blood recovery system (Cell Saver) in five of the patients. In one patient, medical record of these data above were not possible to be recovered.
Three patients died within 30 days of liver transplantation, all in the first post-operative day, in one of those the cause was primary non-function of the graft and in the others were bleeding due to postoperative coagulation disorder. The median hospital stay for the others seven patients was 13.4 days (range: 7-21).
The diagnosis of cirrhosis was confirmed by pathological examination of the explanted organs. In one case, there was a 2 mm diameter hepatocellular carcinoma.
DISCUSSION
The leading cause of iatrogenic bile duct injury is still cholecystectomy, despite being one infrequent complication of this surgery, which can be explained by the high number of realized procedures (1) . The laparoscopic approach specially at the beginning of its use was associated with an increase in the incidence of bile duct injuries, however there has been a decline in this lesions as surgeons gained more experience with laparoscopic surgery (5) . The incidence in laparoscopic cholecystectomy range between 0.3% and 0.6%, which is similar to open approach, where it ranges between 0.2% and 0.3% (1) . The bile duct injury is one of the most serious complications of cholecystectomy and patients may develop recurrent pyogenic cholangitis, secondary biliary cirrhosis, end-stage liver disease and even death (2, 3) . Correct initial management is essential and requires careful planning, ideally with a multidisciplinary team with experience in complex hepatobiliary surgery. Some factors that could negatively influence post-operative outcomes in repair surgery are the delay in correct diagnoses, coexistence of vascular injury, presence of biliary peritonitis at the time of repair, level injury at or above the biliary confluence, the elapsed period between the time of bile duct injury and referral and the repair in specialized center (associated with higher success hates) (2, 4) . Before any intervention, the type and extent of biliary injury must be completely defined, usually with imaging tests. Treatment options include endoscopic retrograde cholangiopancreatography (ERCP), percutaneous biliary intervention, biliary reconstruction, hepatic resection and liver transplantation (1, 4) .
Liver transplantation is an exception treatment and is realized in a rate of 0.8% in iatrogenic bile duct injuries after cholecystectomy (6) . It can be performed in two main situations in the bile duct injury: in an acute scenario and in a chronic scenario. It can be done in acute liver failure, due to massive liver necrosis, which is usually secondary to a devastating combined vascular (hepatic artery and portal vein) and biliary injury. Although liver transplantation is rarely successful in these cases, mainly because of the severe clinic conditions and septic complications, it can be the only treatment option (1, 2, 4) .
The most common indication for liver transplantation for this patients occurs in a chronic scenario, after the progression to secondary biliary cirrhosis with associated liver failure, with or without portal hypertension (1, 4, 7, 8) . Negi et al. have shown that the average interval at witch biliary obstruction results in periportal fibrosis, severe fibrosis and cirrhosis was 4, 22 and 62months, respectively (9) . The transplantation on this occasion has a greater technical complexity, when compared with the transplants for other causes, since patients commonly underwent multiple complex surgical procedures in the past. Therefore, many adhesions should be expected in these cases, which, when combined with the presence of portal hypertension, increase surgical time and bleeding even when transplant is performed by experienced surgeons. This may be evidenced by longer surgical times, greater use of blood products and increased perioperative mortality when compared with transplantations due to cirrhosis of other etiologies. Their prognosis, however, is similar to that of patients transplanted for other indications after they pass post-operative period (2, 4, 6, 10) .
Ardiles et al. analyzed their experience using liver transplantation as a definitive treatment for bile duct injuries, and although there was no intraoperative mortality, four patients died during the first month after liver transplantation, and another four died in the late postoperative period. The authors reported a higher rate of major post-operative complications (52%) in the secondary biliary cirrhosis group, according to the Clavien classification, compared with other etiologies (4) . Addeo et al. (11) reported that the mortality rate for this indication was as high as 61%, and half of the patients died in the immediate post-operative period. This showed that liver transplantation for bile duct injuries is associated with high mortality and morbidity rates. The mortality rate approached 35%, and the morbidity ranged from 60% to 100% (11) . Comparing the patients submitted to liver transplantation for SBC with all other causes of hepatic insufficiency in our service, we can find out that the use of red blood cell transfusion (3.44 versus 1.01), cell saver (used in 55.55% versus 46.4%) and fresh frozen plasma transfusion (2.22 versus 1.01) was higher in the first group (TABLE 2) (12) . To the best of our knowledge, this is one of the largest single center series of transplanted patients for bile duct injury after cholecystectomy. In our casuistry, none of the patients was transplanted in an acute scenario for acute liver failure. We noticed that, contrary to what has been observed in other series, most of our patients (approximately 80%) were initially submitted to an open cholecystectomy. One possible explanation is the fact that we are in a poor country, where laparoscopy surgery is not easily available and is realized mainly in reference centers, which house the most experienced surgeons.
Another disparity in our series was the average interval of approximately 140 months between bile duct lesion and transplantation, which can be explained by the poor condition of the public health system, which leads the patient to be referenced only later.
CONCLUSION
Although the liver transplantation is an extreme treatment for an initial benign disease, it has its well-defined indications in treatment of bile duct injuries after cholecystectomy, either in acute or chronic scenario. Referencing such patients for advanced hepatobiliary surgery and liver transplantation centers should not be delayed, since treatment may provide long-term survival and good quality of life.
